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Sierra 
Business 
Council
Community-based 
planning

Sustainable economies

Conservation

Leadership

� Pioneering and demonstrating 
innovative approaches and 
solutions that foster community 
vitality, environmental quality, 
economic prosperity, and social 
fairness in the Sierra Nevada.
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Agencies
Lahontan RWQCB

USFS
TRPA

Scientific Input
UC Davis

Integrated Environmental 
Restoration Services (IERS)

TEAM 

Resorts
Northstar-at-Tahoe

Heavenly Mountain Resort
Resort at Squaw Creek

Squaw Valley
Mammoth Mountain

Tahoe Donner XC

Planning/Coordination
Sierra Business Council (SBC)

IERS

CAREC: Who are the participants?
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Ski Areas & Sediment



CAREC – past, present and future…

Working 
at Squaw, 
looking 
for 
answers

1988

USFS-Heavenly 
Advisory Committee, 
still looking for answers

1992

Started talking with 
Loomis (Northstar)

1998
1997

Started talking with 
Lahontan RWQCB

Got organized, 
looking for 
funding

1999
2002

2003
2005

Funding 
commitment 
from State, 1st

meetings

First test 
plots 
constructed

SEP funding in place

Apply for 
319(h) 
funding

319(h)  
funding in 
place

Test plots 
constructed

You are here

2007
2006 2008

Install test 
plots, 
monitoring

Install test 
plots, 
monitoring

Final draft of 
Handbook released



Proactive Planning 
Process

Resorts

Regulatory agencies

Science community

Sierra Business Council

New Conceptual 
Framework

Adaptive Management 

Guiding Principles

Continuous learning and 
improvement

Improved Environmental 
PR

Establishment of values

Measurable progress toward 
functional restoration of ski 
slopes � protection of WQ

Improved Communication

Information sharing

Improved relationships 
between resorts and agencies

Field Research

Test plots

Monitoring

Quantification, 
substantiation

Restoration “Toolkit”

Field-tested best practices

Specific applications, 
techniques, materials, etc.

Based on field research

Nationally applicable model

What is CAREC?



Levels of Involvement

Direct 
Participants

Technical Advisory 
Committee (TAC)

California Alpine Resorts 
Environmental Cooperative 

(CAREC)

Other interested parties

Resorts, IERS, SBC,

Install test plots, 
monitoring, reporting

Provide and document in-
kind contributions (resorts)

Key players plus LRWQCB, 
USFS, TRPA, TEAM, etc.

Attend regular meetings

Provide technical and 
operational input

Review draft findings, 
handbook

Larger group of program 
stakeholders

Will be invited to annual or 
semi-annual meetings

Will be kept in the loop via 
email updates, newsletters, 
press releases

Roles, Expectations



Why CAREC?

Background Outcomes

Longstanding reactive and adversarial 
relationship between ski resorts and 
agencies 

Proactive and cooperative working 
relationship between ski resorts and 
agencies that is guided by adaptive 
management

Research gaps – need to conduct 
targeted research and quantify results

Data from field research is feeding into the 
development of best practices (“Toolkit”) 
and help calibrate hydrologic models used 
in regional planning efforts

Ski areas have been identified as 
potential sources of sediment/erosion 

Proactive efforts by ski areas to control 
erosion and protect water quality are 
widely recognized by citizens, agencies and 
environmental advocacy groups 

Several concurrent/complimentary 

regional planning efforts are underway

• Pathway 2007

• TMDL planning

CAREC is able to strengthen Pathway 2007 
and TMDL planning processes by providing 
much-needed data and forging new public-
private partnerships



Stop thinking about lunch… keep thinking about skiing…



Field Process

� Develop test plot questions

� Select site(s) for test plots



Soil amendment Soil amendment 

additions, additions, 

infiltration infiltration 

treatmentstreatments

Drainage systems Drainage systems 

and soil amendments and soil amendments 

Seed rate and soil Seed rate and soil 

amendment tests amendment tests 

Stabilizing ultraStabilizing ultra--

steep slopessteep slopes



Field Process

� Develop test plot questions 

� Select site(s) for test plots

� Pre-treatment monitoring
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Field Process

� Develop test plot questions 

� Select site(s) for test plots

� Pre-treatment monitoring

� Install test plots

� Monitoring for several years



Test Plot Questions

• Seed rates, seed mixes (grass, shrub, forb)

• Seeding vs. planting

• Irrigation vs. no irrigation (frequency, intensity, duration)

• Amendments - wood chips, compost, aged wood chips

• Biosol rates

• Stabilizing steep slopes – tilling, drilling, “poke and wiggle”

• Tilling vs. ripping � recompaction over time, infiltration rates

• Mulch types – wood chips vs. pine needles

• Road design � designing for sediment source control

• Water routing and drainage system design







Monitoring



Vegetation cover and sediment yield
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Vegetation cover and sediment yield
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Mulch cover and sediment yield
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Long-term results
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Northstar Lookout Mountain, 2007

Infiltration Rate (in/hr) Sediment Yield (lbs/acre/in)



Dominant species and soil moisture

Soil MoistureLow High

Needlegrass

Squirreltail Blue Wildrye

Mountain Brome







2005 Draft Handbook2005 Draft Handbook
2008 Final Handbook 
(still a work in progress)

2008 Final Handbook 
(still a work in progress)

Sediment Source Control Handbook

http://www.swrcb.ca.gov/lahontan/water_issues/available_documents/carec.shtmlhttp://www.swrcb.ca.gov/lahontan/water_issues/available_documents/carec.shtml



Barriers in 
implementing 
NPS pollution 
controls & 
measuring 
associated 
improvements

� Lack of agency coordination

� Poor communication at 
implementation sites

� Short period of monitoring 
funding

� Reactive regulation = frustration, 
poor communication & 
dysfunctional relationships



Keys to success

� Get ALL the players at 
the table in the 
beginning.

� Monitor

� Be flexible & proactive…
adaptive management

� Monitor

� Monitor!



Thank you!

kgilbert@sbcouncil.org                        www.sbcouncil.org


